• This study was aimed at investigating the social and health impacts of caregiving among senior care providers, and how these impacts differed from younger caregivers.
• The 2012 Canadian General Social Survey was used to analyse selfreported health impacts that participants attributed to caregiving.
• Consistent with previous studies, providing care was found to have detrimental effects on health behaviours related to exercise, diet, and alcohol consumption.
• Among caregivers aged 65 and older, women, compared to men, and those who devoted a greater number of hours to caregiving were more likely to report detrimental impacts on overall health. • The impacts of caregiving occurred across all income categories. However, although older caregivers were more likely to be in the lowest income group, they reported the least financial hardship due to caregiving.
full-time workers would be needed to replace the tasks performed by those providing informal care -an impact estimated to be approximately $5-6 billion. 2 Likewise, it was estimated that each caregiver, on average, would lose $1.2 million in current and future earnings and incur approximately $30 000 in out of pocket
Introduction
Estimates show that approximately 8 million Canadians 15 years of age and older provide some level of care to family expenses. 2 The economic toll in Canada has increased substantially since then, due to the rapid growth in the proportion of older adults, which has been fuelled by increases in life expectancy as well as declining fertility rates. 3 Unpaid caregivers, such as family members, tend to provide most of the care for older adults who may be experiencing chronic disease or illness. 4, 5 In addition to the economic costs of caregiving, there can be associated impacts on quality of life. It is well recognized that providing care for a person with a disease, illness, disability, or problem related to aging can be stressful for the care provider. 6 Not only does it require the caregiver to manage their own work, personal and social life (as well as, potentially, the personal and social life of the care recipient), but caring for a family member can also invoke negative emotions related to the fear of losing that person. 7 Several studies have investigated the impacts of caregiving on the psychological health of the caregiver and the general consensus has been that there is a negative relationship between the two. [8] [9] [10] A meta-analysis on the psychological impacts of caregiving found that caregivers of older individuals have higher prevalence and incidence of depressive and anxiety disorders compared to non-caregivers. 11 Research in this area has also found that the psychological impacts of providing care vary depending on the sex of the caregiver, as well as the nature of the relationship between the caregiver and the primary care recipient. 12 In addition to psychological impacts experienced by the caregiver, research has also implicated several adverse physical health impacts. For example, caregivers may experience diminished health habits, impaired physiological responses, and even death. 13 Although the number of caregivers in many developed countries has increased substantially in recent years, there have been relatively few attempts to characterize the health impacts of providing care using population-based national surveys. A recent population-based survey in the UK 14 found that caregivers, relative to those who did not provide care, were more likely to experience poorer healthrelated quality of life, as well as anxiety and depression. In a large national US sample, caregivers were found to have lower self-reported quality of life, poorer physical functioning and fewer social contacts. 15 Although other national surveys have been undertaken, these have typically focussed on the impacts of providing care for individuals with specific conditions, such as cancer or stroke. In addition, surveys that have attempted to investigate the health impacts of providing care among caregivers have typically described these impacts using survey questionnaires that solicit information from participants about their overall mental and physical health through widely used and validated instruments that measure general health. 12, 16 These studies have not typically included questions that ask participants to provide information about how their caregiving activities specifically impact their health and health behaviours (e.g., physical activity, alcohol consumption). In our view, this important change in questionnaire wording may be more appropriate for capturing the health impacts directly related to providing care.
With dramatic increases in longevity in many countries, including Canada, the structure of the population has changed substantially over the past twenty years. 3 From a caregiving perspective, this implies that the age of the caregiver has also increased substantially, as has the age of the care recipient. Likewise, the economic toll of caregiving also appears to have increased dramatically, including to the caregiver him/herself. 2 Thus, the key objectives of this research were to describe variations in the health impacts of caregiving across age groups (with a particular focus on how caregiving may differentially impact senior caregivers compared to younger caregivers), and across socioeconomic status (i.e., household income) of the caregiver.
Methods and materials

Study population
We used cross-sectional survey data collected from the 2012 General Social Survey (GSS), which is currently the most recent iteration of the GSS to collect data on caregiving (with the 2018 GSS forthcoming). The GSS was first administered in 1985 with the overarching objective to gather data on social trends for the purpose of characterizing changes in the living conditions and well-being of Canadians. The GSS was also designed to inform specific social policy issues.
The 2012 GSS collected information on both caregivers and care receivers. This iteration of the GSS included participants who were 15 years of age and older who lived in private households using Random Digit Dialing (RDD) and Computer Assisted Telephone Interviewing (CATI) methods. The sampling frame excluded individuals who resided in the Yukon, Northwest Territories and Nunavut as well as those who lived full time in institutions. In total, there were 23 093 participants of the 2012 GSS, and the overall participation rate was 65.7%. 17 Unlike previous cycles of the GSS, the 2012 version included new questions on the type and severity of long-term health conditions or disability that individuals received or provided care for. Related to the objectives of these analyses, the 2012 GSS also collected information on the impacts of caregiving on the health behaviours of the caregivers. These include behaviours such as participation in physical and social activities. Data were also collected on respondents' main activities, education, income and other sociodemographic characteristics. 18 
Measures
The 2012 GSS asked participants to specifically indicate to what extent providing caregiving impacted their health over the past 12 months. Social and health impacts that were captured and analysed in the present study included caregiver responses that they were: coping "very well" with caregiving (as opposed to "generally well", "not very well", or "not well at all", combined for analyses), seeking professional help for caregiving (i.e., never vs. once, twice, 2 to 3 times, or 4+ times), experiencing financial hardship due to caregiving (yes vs. no), overall health having suffered from caregiving (yes vs. no), feelings of depression (yes vs. no), and feelings of loneliness and isolation (yes vs. no). Health behaviours that had been impacted by caregiving (e.g., smoking, alcohol use, healthy eating, exercise) were also assessed.
Statistical analyses
All statistical analyses were conducted using the Statistical Analysis Software (SAS, version 9.4, Cary, NC). Descriptive analyses were first conducted to describe the study sample. We extended these analyses to compare the key characteristics (i.e., including age, income, relationship to primary care recipient, underlying condition of primary care recipient, number of people providing care for, and hours of providing care each week) across age groups. The likelihood ratio test was used to compare the distribution of these variables across five age groups of caregivers (15-34, 35-49, 50-64, 65-74, and 75 years of age and older). Similar descriptive analyses were performed to evaluate how caregiving impacted several health-related behaviours, by the age of the caregiver; these behaviours included changes in exercise, eating habits, alcohol consumption, and smoking.
Multiple logistic regression was then used to evaluate age-related differences in a variety of self-reported health and social outcomes due to caregiving. These included coping, feeling lonely or isolated, depression, experiencing financial hardship, seeking professional help for caregiving, and overall impact of caregiving on health. The odds ratios, and their corresponding 95 confidence intervals, were estimated and the youngest age group was set as the reference category (as they would conceivably be in the best overall health). Stratified analyses were done by household income category (< $40 000, $40 000-$99 999, and ≥ $100 000). The logistic regression models were adjusted for sex, the number of hours in a week the respondent provided care, and the number of individuals cared for.
Lastly, since a key objective of these analyses was to identify what factors among senior caregivers (e.g., sex, number of people cared for, and hours spent caregiving per week) were most predictive of adverse health impacts, we also fit logistic regression models to describe the impacts of sex and caring characteristics on those health impacts. We fit a separate model for each of the three income categories (as above).
Results
Descriptive characteristics of the participants of the General Social Survey are provided in Table 1 . In total, 7082 respondents indicated that they provided care to someone with a chronic disease or disability, while 2470 indicated that they provided care for individuals with a problem related to aging. Subsequent analyses were undertaken with these 9552 caregivers as our primary sample.
As seen in Table 2 , women accounted for approximately 60% of caregivers, and this was constant across the age groups.
However, we observed other notable differences in several characteristics based on the age of the caregiver. A large proportion of caregivers had household incomes that exceeded $60 000 (46.1%), with younger caregivers (i.e., between 35 and 64) tending to have the highest household incomes. By far, the most commonly reported primary care recipient was the mother of the respondent (28.4%), followed by close friend (11.6%), father (10.7%) and spouse or partner (10.1%).
As expected, the relationship with the primary care recipient varied by age. Among older caregivers (65 years +), the spouse or partner was the most common primary care recipient, while among younger caregivers it was their parents or (among the youngest age group) grandparents. Notably, 87% of the caregivers in our sample reported spending 21 hours or less on caregiving, with older caregivers tending to spend more time providing care than those who were younger. Specifically, approximately 14% of caregivers who were 75 years of age and older reported spending at least 48 hours per week on caregiving activities. The corresponding percentage for those under 50 years of age was less than 5%. Younger caregivers (i.e., under 50), however, were more likely to provide care to more than one individual. Across all age groups, "aging" was the most common condition for which caregivers provided care, when compared to specific diseases or injury.
Caregivers indicated that providing care adversely impacted several of their health behaviours (Table 3 ). In general, these reported impacts were greater among middle-aged caregivers. For example, among those aged 35-49, 32.4% of caregivers indicated that their exercise had decreased due to caregiving, 19% indicated that their eating habits had become less healthy, and 5.3% had increased their alcohol consumption. In contrast, the corresponding estimates among those who were 65 years of age and older included that 20.8% had decreased exercise, 10.8% reported less healthy eating, and only 1.9% had increased their alcohol consumption due to caregiving. Changes in smoking behaviour (either increased or decreased) were relatively unchanged among all age groups.
In Table 4 , we present the odds ratios to describe differences in the self-reported impacts of caregiving on social and health outcomes by age group and total household income. Given the aging demographic of caregivers, the health of the oldest caregivers-those over 75 years of age-was of particular interest. Overall, caregivers who were 75 years and older reported that they were coping 'very well' with caregiving when compared to the youngest age group-those under 35 years of age (OR = 1.47; 95% CI = 1.15-1.87). This pattern was observed across all income groups, though not statistically significant in all cases. Older caregivers were also less likely to experience financial hardships due to caregiving. Specifically, the odds ratio of reported financial hardship among caregivers 75 years of age and older relative those who were under 35 was 0.29 (95% CI = 0.16-0.50). However, the odds ratios in Table 4 also reveal differences across different income categories. Among older caregivers in the lowest income grouping (< $40 000), caregivers who were 75 years of age or older were most likely to indicate that they felt depressed due to caregiving when compared to those under 35 years of age (OR = 1.56; 95% CI = 0.84-2.92), although this difference was not statistically significant.
Finally, we performed logistic regression analyses to better understand which characteristics, specifically among caregivers 65 years of age and older, were related to an increased likelihood that caregiving had impacted their overall health (Table 5) . In all income groups, women were far more likely than males to have had their overall health impacted by caregiving. However, although not statistically significant, this was especially the case among those with household incomes of greater than $100 000. Specifically, the odds ratio for having overall health suffer due to caregiving among women was 2.67 (95% CI = 0.81-8.44) when compared to men. Finally, not surprisingly, the number of hours per week spent caregiving was also a very strong predictor of having overall health suffer across all income groups. 
Discussion
Our analyses of the 2012 General Social Survey (GSS) highlight important features of Canadian caregivers. They also extend previous analyses of the 2012 GSS by presenting more detailed data among older caregivers. 1 The data from the 2012 survey suggest that approximately 20% of Canadian caregivers are 65 years and older. Of these, approximately 31% are aged 75 years and older, approximately 30% of them provide care to a spouse, 32% provide care to more than one individual, and approximately 11% are spending at least 48 hours a week providing that care. Among caregivers 65 years of age and older, women and those who devoted a greater number of hours to caregiving were also most likely to report detrimental impacts on overall health. Given the projected increase in the Canadian population of older adults, coupled with anticipated increases in life expectancy, the associated impacts will grow substantially. A comparison with previous data presented by Cranswick and Dosnick using the 2007 GSS reveals how dramatic the shift in the age distribution of Canadian caregivers was in a 5-year interval. 19 In 2007, among caregivers 45 years of age and older, 24% of these individuals were 65 years of age and older. In contrast, in 2012, among caregivers 45 years of age and older, 41% of these individuals were 65 years of age and older. We can only expect this percentage to rise. Importantly, the 2012 GSS also allowed us to examine the self-reported health impacts of caregiving itself. Previous research has reported differences in general self-reported physical and mental health between caregivers and non-caregivers who participated in the 2012 GSS. 20 For example, among those who provided care for someone with a problem related to aging, 24.8% reported being in excellent physical health compared to 21.6% who did not provide care. Conversely, 27% of caregivers reported that their mental health was excellent compared to 33% who did not provide care and reported excellent mental health. However, by looking at the overall health of caregivers we may miss important physical and mental health impacts that potentially result from stressors or fatigue associated with providing care itself. Our analyses suggest that the oldest caregivers were coping well with caregiving, perhaps due to less financial hardship and therefore the ability to pay for additional professional support. However, among the oldest caregivers in the lowest income category, mental health issues associated with caregiving-specifically, depression-may be of concern. Indeed, in every other age group (i.e., under 75) in this income category, the OR was < 1, which provided a striking contrast to those over 75 years of age (OR = 1.56). Of course, given that the sample size for this oldest age group was small compared to the others, further work should be done to provide additional evidence of this pattern.
Also, in line with earlier research, 21 all caregivers noted that they experienced social isolation or feelings of loneliness as a result of their caregiving responsibilities, although this appeared to be mitigated by both greater age and income. The inconsistencies between caregivers' reports of overall health in previous analyses of the 2012 GSS and the health-related impacts of caregiving highlighted here indicate the need for survey questions that specifically target impacts of the caregiving role. Alternatively, these findings might also suggest that the health-related impacts of caregiving can be distinct from overall health outcomes, perhaps due to other resources (e.g., income, social support) in caregiver's lives that have health-enhancing effects. 6 In addition, we found that the impacts of caregiving on health behaviours differed by age group. Middle-aged caregivers (i.e., between 35 to 64 years of age) reported that caregiving adversely impacted their participation in physical activity, healthy eating, and alcohol consumption, to a greater extent than did younger or older caregivers. The differential impacts of caregiving on physical activity patterns by age may be a reflection, in part, of competing responsibilities including occupation and simultaneously caring for one's children-the "sandwich generation". 22 Other recent work has also found that caregiving negatively impacted participation in valued activities. 23 Specifically, caregivers providing substantial help with health care were 5 times more likely to experience participation restrictions in valued activities. Elsewhere, analyses of the 2009 US Behavioral Risk Factor Surveillance System found that caregiving was associated with increased smoking, obesity, and physical inactivity. 24 Like our analyses, they too found that impacts on physical activity were more pronounced among younger caregivers. Among those under 65 years of age, they found that those who were sedentary had an odds ratio of being a caregiver of 1.45 (95% CI = 1.09-1.94) when compared to those who were physically active. This odds ratio decreased to 1.03 (95% CI = 0.71-1.50) among individuals 65 years of age and older. In contrast, among those aged 65 and older they found that those who drank alcohol were less likely to be a caregiver (OR = 0.63; 95% CI = 0.44-0.90) relative to those who did not. However, these data are limited due to their crosssectional nature, which does not allow for determination of whether these behaviours changed due to taking on caregiving responsibilities. The data from the 2012 General Social Survey are helpful in this regard, given questions highlighting change in health behaviours; for example, while relatively few respondents indicated that their smoking behaviours had changed because of caregiving, much of this change was increased use.
Strengths and limitations
There are several important strengths of the GSS that should be noted. The sampling scheme of GSS was designed to yield estimates that were representative of the Canadian population. As well, unlike previous surveys, the GSS specifically asked respondents to indicate to what extent caregiving itself impacted several different health conditions and behaviours, which may present differently than self-reported health in general. This is an important consideration to consider when framing similar future survey questionnaires for caregivers. The GSS Note: p-value testing for differences in distribution of classification variable across the 3 income groups based on likelihood ratio chi-square statistic were all statistically significant.
also collected information on an extensive series of other socio-demographic characteristics including income, by which we were able to stratify some of the social and health impacts of caregiving to gain a clearer picture of the socio-economic toll of caregiving for the care providers themselves.
Despite these strengths, however, there are also limitations. It is possible that some of the presented findings may be biased due to participation rates and the reliance on a telephone sampling strategy. The tabulated participation rate was 65.7% 25 and as participation in telephone surveys is typically influenced by sociodemographic and lifestyle factors, it is not straightforward to generalize these findings to the Canadian population. Our analyses were also limited in some situations by a relatively small number of caregivers, particularly in the older age ranges. Although there were approximately 1900 caregivers who were 65 years of age and older, our analyses for some health measures that were less prevalent may have been limited by this sample size, and when stratified analyses were undertaken.
While this study demonstrates that caregiving is associated with several health behaviours and mental health outcomes, it is also important to acknowledge the limitations of cross-sectional studies. However, the questions that directly ask about whether caregiving has impacts on health outcomes provide a distinct advantage over other surveys that have examined these topics. Nonetheless, prospective cohort studies are ultimately needed to understand to what extent caregiving impacts the risk of developing chronic conditions over time. Record linkage processes will provide such an opportunity to examine these impacts among participants of the GSS and are recommended once sufficient follow-up time has accrued.
Conclusion
In conclusion, our findings show that various negative self-reported health outcomes are reported by caregivers, particularly by those under 65 years of age. Moreover, the social and health impacts of caregiving occurred across all income categories. Consistent with previous studies, providing care was found to have detrimental effects on health behaviours related to exercise, diet, and alcohol consumption. However, among caregivers 65 years of age and older, women and those who devoted a greater number of hours to caregiving were most likely to report detrimental impacts on overall health. Our findings should be interpreted cautiously due to the reliance on selfreported, cross-sectional data and participation bias. Nonetheless, the findings of our study are consistent with previous epidemiological investigations, and provide guidance for future research on caregiving, particularly regarding the health impacts of caregiving itself. Our analyses suggest that providing care impacts health behaviours and mental health regardless of age and income, with few exceptions. However, older caregivers (who are most often women), who provide the most hours of care and on reduced incomes relative to younger caregivers, appear to be less impacted in terms of health behaviours, perhaps as a result of fewer competing demands relative to younger caregivers (i.e., the sandwich generation) or due to cohort effects in which older adults may be less likely to be forthcoming with health concerns or simply less engaged with some health-related behaviours to begin with (e.g., frequency of smoking or alcohol consumption). Nonetheless, these findings suggest that support systems for caregivers must consider variations based on age, sex, and income.
